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SPRITE is a Saturn Probe mission concept that was proposed in response to NASA's New Frontiers 4 call in 2017.

Although not selected, atmospheric probe science remains the ben"“c\‘hmark for understanding many fundamental
guestions about the formation of solar systems and how gas giant blanets work. This is important because gas
giants are common throughout the galaxy and largely control the architecture of their host planetary systems.

Why do we need an atmospheric probe?  SPRITE would provide evidence of Saturn’s formation,

Although Cassini orbited Saturn and returned  Possible mlgratlon and ea\rly evolutuon
spectacular data for 13 vyears, Cassini was ) —— =-

. . Saturn is the key
limited to what could be sensed above the to understanding A satum i 2
errestrial planet @ 10 4
. . jval <
dense cloud tops. A probe missio an kit : 1
measure elusive noble gas and isotopic = i
S Saturn migrates . S | 4
a A 2 3 - 11 - Q iter’ | DIk = e in situ determination of :
abundanc aS We” dS t d'tt!“dﬁ pr 0”":—) JI é Jilrjwalltaerrds \\ catc;]?r?glgd\lJ)llJ,piter inslablity § § Zgundanc:esSytSPRITEtaIIow: d
S ) _Gé migration \ N . dilstinguitshing between these .
EIeme . r.J“ ' - | Orl‘ ;\ proge Car' aISO i— ;;?Sﬁ?g;uy” |\ \‘ | Eabpun(:a:?e different formation scenarios |
directly measure the dynamics below the NS éﬁ 7 = "Thow M Ko c N 05
oJu ~ Q
. - -1 ~ - | 10 a)SaE[)llJrenr 4 ‘ RIS .
clouds, tying the cloua top motions to the : § Xk
. o ) = ? A\ ' \ ., ";:-r,f-r\:-,‘g,w,, , .
global atmospheric circulation. Since Saturn's ; s s 7 ¢ 'he abundance of Helium is critical to
> IS r- - NN /}'; ;"\' I ;’2 A
cloud  structure Is ftar less variar £ g sammuousad | constraining saturn's.age. Inhe tull g JJI"':"'”
" 3 X ; NO N \/ } : -,% migration is incorrect a =
Jupiterss, the probe entry loca €1 2 OT corrqulrlorul rm-h—'r,)rmr; eV ;! 10w
. . . . Saturn forms early enough
S[rorlg [r“:‘):‘)'ON (J[/"‘w'”” f‘r""‘ ' 5 R to stop Jupiter's migration ‘ ‘ ' 3 »)\ ()I
o He Ne Ar Kr Xe C N O S
\ /"
/XHtFPatch RITE would reveal properti g—s and processes hidden beneath
nienna

>dturn;s cioud tops

Updrafts

Pressure (bar)

Proposed Instrument Complement
QMS: Quadrupole Mass Spectrometer

TLS: Tunable Laser Spectrometer

ASI: Atmospheric Structure Instrument including ,
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Doppler Wind Experiment

MCI: Multi-Channel Imager - on relay spacecraft | : | .
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